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Abstract
Title of Dissertation: Sustainable management of sewage pollution from ships in
Douala port: Perspective on challenges and opportunities
Degree:

Master of Science

Executive summary
Maritime transport is a major anthropogenic stressor to the marine environment and
many studies have shown the impact of vessel generated waste on ecosystems. Despite
the development of international legal instruments that aim to prevent, reduce
pollution from vessel generated waste by ships, the problem persists as an impact on
marine ecosystems.
The Douala port is exposed to pollution by vessel source sewage, and vessel traffic is
concentrated in the Wouri river. Compared to oceans, rivers have a natural minimal
flushing of water therefore the effects of pollution can be more remarkable and
important in inland waterways systems. Pollution of the Wouri river affects the marine
ecosystems and wildlife, also the riparian communities that depend on its living
resources. The purpose of this study is to strengthen the understanding of the opinion
of environmental management stakeholders’ opinion, experience and awareness. I also
aim to understand how stakeholders perceive the existing domestic laws, the level of
implementation, the challenges they experience implementing these laws, and their
perceptions of the opportunities to strengthen the laws. To examine these questions, I
carried out and analyzed semi structured interviews with 10 stakeholders from
governmental agencies, academia, shipping agencies, port authority
and environmental non-governmental organizations.
The findings revealed the existence and implementation of an institutional framework
in terms of laws, regulations, government agencies governing the maritime sector in
Cameroon and the marine environment in consideration of vessel source sewage. The
findings also document that stakeholders perceive a need for strengthening the
enforcement of laws. Challenges to enforcement of laws that were identified by the
stakeholders included for example, overlapping of roles, low level of engagement and
inclusion of stakeholders, lack of staff capacity and expertise, poor communication
flow of stakeholders at various levels: governmental agencies, civil society, shipping
agencies, Douala port authority. Also, the results showed the lack of follow-up of
service providers in charge of removing waste onboard ships in the Douala port. The
results also highlight the necessity to amend MARPOL 73/78 Convention to cover
certain gaps in Annex IV and to develop innovative technology aiming at keeping on
board digital records of sewage stored or discharged at sea or in port.
KEYWORDS: Marine pollution, Vessel source sewage, Sewage waste management
process, Stakeholders inclusion and participation.
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1 INTRODUCTION
Article 1 (4) of the United Nation Convention on the Law of the Sea (UNCLOS),
defines pollution as “the introduction by man, directly or indirectly, of substances or
energy into the marine environment, including estuaries, which results or is likely to
result in such deleterious effects as harm to living resources and marine life, hazards
to human health, hindrance to marine activities, including fishing and other legitimate
uses of the sea, impairment of quality for use of sea water and reduction of amenities“
(UN-United Nations, 2022).

Vessel generated waste pollution has increasingly drawn the attention of the maritime
community and engaged their effort in the promotion of safe shipping and marine
environment protection (Sampson et al., 2016; Onwuegbuchunam et al., 2017). Wastes
generated on board vessels originate from the engine room operation, residue from
cargo transported, and domestic activities done by the crew just to mention a few Fig.1
(Iduk & Samson, 2015; Jalkanen et al., 2021; Vaneeckhaute & Fazli, 2020). Figure 1
shows the various types of ship-generated wastes.
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Figure 1. Types of waste generated on board vessels
(source: Jalkanen et al., 2021)

Sewage, in particular, is one of such wastes resulting from the daily operations of the
vessel and which contains organic compounds, nutrients, metals and chemicals that
impact human health and marine life (Jalkanen et al., 2021).

Because of the impact such wastes and emissions can have on the marine environment
the shipping industry is continuously looking at the means to reduce the impact of its
activities on the marine ecosystem and human health (Sampson et al., 2016). This
global marine pollution problem has equally attracted concern from decision-makers
over the past years. As a result, a number of International Conventions and agreements
have entered into force to prevent and reduce marine environment pollution from
ships. Examples of these Conventions include the UNCLOS, the International
Convention for the Prevention of Pollution from Ship 73/78, as amended by Protocol
of 1997 (MARPOL 73/78) with its Marine Environment and Protection Committee
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circulars for uniform interpretation (MEPC), the Kyoto Protocol and the London
Convention.

The International Maritime Organization (IMO) has various pertinent legal
instruments amongst which the “umbrella” Convention MARPOL 73/78 for the
prevention of pollution of the marine environment by ships. The Convention prohibits
dumping of ship-generated waste at sea. Annexes I, II, III, IV, V and VI provide
recommendations addressed to crew and port authorities on how to handle these wastes
(oil, noxious or hazardous substances, chemicals, packaging, sewage, garbage,
greenhouse gas emissions).

1.1. Sewage wastewater under MARPOL 73/78
Sewage wastewater is made up of black and greywater. Black wastewater is dirty water
originating from the use of medical facilities, drainage from toilets, urinals, animal
spaces toilets. Greywater is dirty water from dishwater, galley sink, shower, laundry,
bath and washbasin (Vaneeckhaute & Fazli, 2020). MARPOL73/78, Annex IV,
Regulation 11, prohibits the discharge of sewage into the sea except under exceptional
circumstances: (1) for untreated sewage, when the ship is “en route” at a distance of
12 nautical miles from the nearest land at a speed not less than of 4 knots under a
moderate rate of discharge or (2) for treated sewage, when the ship is at a distance
of 3 nautical miles from the nearest land. Annex IV, also lay provisions for the sewage
treatment systems that can be fitted on board (communiter, sewage treatment plant,
holding tank) and discharge control systems. It also requires port reception facilities,
surveillance and certification for effectiveness of sewage pollution prevention. (IMO,
2022; Onwuegbuchunam et al., 2017).

Sewage contains harmful bacteria, pathogens, and parasites. Also, it is rich in organic
nutrients from food scrap, fat and oil. Additionally, it contains chemicals, detergent
and soap with phosphate and nitrate. When introduced into rivers and oceans, raw
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sewage can pose significant human health and environment risks (Iduk & Samson,
2015; UNEP, 2017).

In recent years technological improvements have helped to control and monitor
pollution from ships (Huisingh et al., 2015). Technologies such as membrane
technology, resin exchange and plasma arc technology help remove most pollutants
from industrial discharges (Wu, 1999). The continuous introduction of more rigorous
safety measures for tankers and ocean-going vessels by IMO has significantly helped
in reducing the risk of oil pollution, despite the fact that accidents may occur
occasionally. Sustainable practices of clean technology, environmental accounting and
audit have contributed in the reduction of the amounts of on board generated pollutants
and their input into the marine environment. Similarly, progress in pollution
monitoring techniques like telemetry, remote sensing techniques using satellite images
and multi-spectral images provide substantial water quality data covering large areas
over long periods, thus being more cost effective than it was in the past. Global
monitoring programs, like the Mussel Watch, have been put to place and play a
contributing role in marine science. Such a program has ameliorated the understanding
of temporal and geographic trends of pollutants on wildlife like mussels and oysters,
over large coastal areas (Chapman, 2007; Farrington, 2016; Wu, 1999).

Despite these advances, sewage from ships remains a major challenge throughout the
world. Sewage from ships undermines ecosystem health (e.g. habitats, species) and is
a potential source of physical and mental human health risks (Anderson, 2009; Lloret
et al., 2021). An example of this is eutrophication. Eutrophication is the process of
enrichment of waters with excess plant nutrients such as phosphorus and nitrogen. This
foster the growth of algae such as periphyton and macrophytes thus leading to oxygen
depletion in the marine environments associated with pollution by sewage. Infectious
illnesses such as diarrhoea, cholera, dysentery, hepatitis associated with bathing in
polluted marine environments and the consumption of contaminated seafood is also
related to sewage pollution (Jarvie et al., 2006; Istvánovics, 2009). A study suggests
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that marine pollution affects the diversity and distribution of the benthic invertebrate
population such as shrimps and crabs (Siméon et al., 2014).

1.2. Background to the area of study
The Wouri river flows through the economic capital of Cameroon, Douala situated in
the Littoral region. It crosses Douala city in the Northwest region and flows along the
direction from NE to SW (Fogwe & Tchotsoua, 2007; Tenyang et al., 2014). The
Wouri river is the largest one in Cameroon (160 km in length) where several rivers
join together in the Wouri estuary (Fig. 2). These are the Mungo, Dibombe, Aba,
Dibamba and Kwakwa rivers. The climate in the area belongs to the equatorial regime
characterised by uniformly high temperature during dry season (December-February,
average temperature 26.7˚C), heavy rainfall during rainy season (March- November,
approximately 4000 mm per year) and high humidity throughout the year around
100% (Ngo-Massou et al., 2014).
The Wouri estuary covers the port of Douala, located at 4°1’ North latitude and 9°45’
East longitude. Before the port of Kribi was built, the port of Douala was the major
gateway to the country. It remains the point of gravity for the whole economy of
Cameroon (Alemagi et al., 2006; Tenyang et al., 2014).

The Wouri river is located 50 km from the sea. It flows in a south westerly direction
through the city of Douala, the economic capital of Cameroon and empty into the Gulf
of Guinea, part of the Atlantic Ocean (Munjigni, 2012). The river divides the city into
two sides, connected by two bridges, the new and the old one which is over fifty years
old. Studies suggest that the Wouri river has reduced in size over the time, and that the
rapid urbanisation with the growth in population density have exposed the city to
flooding risks (MOFFO et al., 2012; Fusi et al., 2016; Din et al., 2017). Many activities
are carried out on the Wouri river but the major one include economic trade (shipping
and transport), artisanal (riparian communities) and industrial fisheries (Fogwe &
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Tchotsoua, 2007; Fusi et al, 2016; Din et al., 2017; Koutitonsky & Pointe-au-Père,
2005; Iduk & Samson, 2015).

Figure 2. Wouri estuary
(source: google image)
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Figure 3. Mangrove forest dispersal in the Wouri estuary
(source: google earth)

Figure 4. Port of Douala in the Wouri river
(source: google earth)
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Mangrove is the dominant vegetation found along most estuarine lagoon’s shores
(Rojas-Galaviz et al., 1992). It is the case in the Wouri river estuary where the flora is
dominated by Avicennia germinans, Rhizophora racemosa, Rhizophora mangle,
Rhizophora harrisonii and a species associated with Pandanus sp (Figure 3) (Fusi et
al., 2016). Mangrove forests in the Wouri river estuary is a favorable habitat for species
that breed, spawn, hatch and develop (Mujingni, 2012).

The fauna in the area include vertebrate and invertebrate species. Mammals such as
trichechus senegalensis, several cetaceans, birds like african skimmers are abundant,
reptiles such as sea turtles, a lot of commercial fishes, crabs, molluscs. Invertebrate
species are the most abundant and diverse and constitute the biomass of submerged
and epibenthic marine wildlife in the area (Ngo-Massou et al., 2014). According to a
study by (Fusi et al., 2016), Crabs and mollusc populations are important for the food
web and contribute to the maintenance of the mangrove ecosystems functions and
services.

The Wouri river fauna and flora have been pressured by multiple sources of pollution
coming from the urban, industrial and agricultural activities. Wastewater and solid
wastes are discharged directly into the river without treatment (Siméon et al., 2014;
Tening et al., 2013).

Maritime transport in Cameroon

Shipping represents one of the main modes of cargo transportation in the Gulf of
Guinea and in Cameroon in particular. Maritime transport is also a key mode of travel
for people and trade within central and western Africa (particularly Cameroon with
Gabon, Equatorial Guinea and Nigeria).

Recent years have seen a dramatic increase in ship traffic, largely due to human
population growth and the increase in trade (Mañe, 2005). Shipping is an
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important part of Cameroon’s economy (Alemagi et al., 2006) and it also presents a
large number of impacts on the marine ecosystems, evident in the coastal zone of
Cameroon (Fonteh et al., 2009).

It is expected that the construction of dry ports or inland ports and most recently the
Kribi deep seaport in the Republic of Cameroon will boost investment, tourism and
maritime transport tremendously. Cameroon has only two major ports (Douala and
Kribi) as of now, and this is not enough to meet international competition to cater for
some neighbouring countries like Tchad, Central African Republic (Leonel & Carene,
2021).

Marine pollution prevention framework enforced in Cameroon: A review

To overview the laws relevant to ship waste management in Cameroon, this study
identified the domestic policies in the “Compendium of legal instruments on
environment, April 2018”, issued by the Ministry of Environment, Protection of
Nature and Sustainable Development (MEPNSD). The Ministry of Transport (MINT)
website was another source of related laws. For the international and regional legal
framework relative to ship-generated sewage pollution prevention, the research
considered the online depository of the International Maritime Organization (IMO),
the Economic Community of Central African States (ECCAS) and the International
Commission of the Congo-Oubangui-Sangha Basin (CICOS).

As a member State of the United Nations and of its specialised agency IMO, the State
of Cameroon has ratified UNCLOS and MARPOL 73/78 except its Annex VI for air
pollution prevention. The State is working on the implementation of those
conventions.

At the regional level in Central Africa, Cameroon is a member of the Economic
Community of Central African States (ECCAS) and the International Commission of
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the Congo-Oubangui-Sangha Basin (CICOS). The State has adopted two regional
frameworks from these organisations: the ECCAS Merchant Navy Code and the
CICOS inland waterways navigation Code.

At the domestic level, a number of laws and policies related to marine environment
and biodiversity are relevant in Cameroon (Table 1). The Law n⁰ 96/12 of 05 August
1996, establishing the regime of environmental management in Cameroon, is the
umbrella framework addressing environment pollution prevention issues. Article 88,
gives the enforcement competence of this law to government administrations such as
those in charge of the cadastral survey, town planning, public works, forests, the
merchant marine, mines, industry, labour and tourism services.
Concerning marine environment pollution prevention from waste, vessels’ compliance
with these legal frameworks is enforced through Port State Control (PSC). The
particularity of the PSC in Cameroon is that it is organised under two thematics: safety
inspections and MARPOL controls.

MARPOL controls are done on board vessels by a PSC brigade called MARPOL
brigade. The brigade is composed of a representative from the Ministry of Transport
(MINT) who is the head of the team and a representative from the Ministry of
Environment, Protection of Nature and Sustainable Development (MEPNSD) as well
as from the Port Authority of Douala (PAD).
The Order n⁰143/PM of 30th August 2010, laying the conditions for inspections and
controls on board ships by technical services gave to the Ministry of Transport the
mandate to coordinate all the administrations in charge of technical inspections on
board the ships. These administrations are: Ministry of fisheries, Ministry of forestry,
Ministry of Environment, Ministry of Agriculture, Ministry of finance (Customs),
Ministry of public health.
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Table 1. Some cameroonian legislation with a link with marine environment management

Date Legislation

Implementation

1996 The Law n⁰ 96/12 of 05 August 1996, “Umbrella” law for
establishing the regime of environmental governmental agencies
management in Cameroon

cited supra

1962 Law n⁰ 62-OF-30 of 31st March 1962 on the Ministry of transport
Cameroon merchant marine Code
1994 Law n⁰ 94/01 of 20 January 1994 to lay down Ministry of forestry
forestry wildlife and fisheries regulations.

1998 Law No. 98/005 Of 14 April 1998 to lay down
regulations governing water resources
2006 Law No. 2016/017 Of 14 December 2016 on
the mining code (excerpt)

Ministry of water and
energy
Ministry of mines and
technological
development

1999 Decree No. 99/780/Pm of 11 October 1999 – to
amend and supplement provisions of Article 3

Multiple competent
ministries

(1) of decree No. 94/259/Pm of 31 may 1994 to
establish a national advisory commission for
environment and sustainable development
2001 Decree No. 2001/165/Pm of 8 May 2001 to lay
down the terms and conditions for Protecting
surface water and groundwater against
pollution

11

Ministry of water and
energy

2012 Decree No. 2012/2808/Pm of 26 September

Ministry of environment,

2012 to lay down conditions for exercising the

protection of nature and

functions of environmental inspector and

sustainable development

controller
2012 Decree No. 2012/2809/Pm of 26 September

Ministry of environment,

2012 to lay down conditions for sorting,

protection of nature and

collecting, transporting, retrieving, recycling,

sustainable development

treating and final disposing of waste
2013 Decree No. 2013/0171/Pm of 14 February 2013

Ministry of Environment,

to lay down the terms and conditions for

Protection of Nature and

Conducting environmental and social impact

Sustainable Development

assessments
2001 Order No. 002/Minepia of 1 August 2001 to lay Ministry of Livestocks,
down terms and conditions for protecting

fishery and animal

fishery resources

industry

2010 Order No. 143/Pm of 30 August 2010 to lay

Ministry of Transport

down modalities to carry out inspections and
controls of technical services on board vessels

In many parts of the world decision makers and port authorities have distinct roles to
play in reducing the environmental impact from shipping. They accomplish this
through environmental policies with the objective for environmental improvements
for the handling and disposal of ship waste (Wilewska-Bien & Anderberg, 2018). This
study addresses the problem of vessel source pollution by sewage in Douala port
(Wouri river estuary). It aimed to make policy recommendations for sustainable
management of waste from ships to preserve marine environment and biodiversity.
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The study was carried out in the port of Douala located in the Wouri river (3˚40' 4˚11'N and 9˚16' - 9˚52'E) (Fig. 3 and 4). The problem statement of this research is
related to vessel-source pollution by sewage in the port of Douala. The study used a
qualitative approach and addressed the research questions with semi-structured
interviews. The interviewees were stakeholders representing Government officials,
Shipping agencies, Civil society, Academia and Port authorities. The research aims at
recommending policy for sustainable management of sewage from ships with a view
to preserve marine environment and biodiversity.

The main objectives of the study are to:


Evaluate the existing legal requirements on vessel-source sewage waste
management, marine environment and biodiversity preservation



Understand the challenges related to the implementation of the existing legal
requirements on vessel-source sewage



Formulate recommendations for sustainable management of sewage from ships
and marine environment preservation in Cameroon.

The research questions are: What is the current level of understanding of the current
policy framework for sewage management in Cameroon? What are the major
challenges related to the implementation of such framework? What drivers can be
integrated for proper management of ship sewage in Cameroon? Answering these
questions will help achieve the research aim and objectives.
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2 METHODS
The study involved a qualitative approach using literature review and semi-structured
interviews to answer the research questions. Semi-structured interviews with openended questions enable social interaction and an understanding of people’s experience,
attitudes and interactions (Pathak et al., 2013). According to Longhofer et al. (2012),
understanding this social interaction and how people perceive the world differently,
helps to construct knowledge and meaning. For the literature review, a list of the
existing domestic legal requirements on vessel source sewage waste management was
compiled. The semi structured interviews aimed to understand the opportunities and
challenges related to the implementation of such legal requirements.

2.1 Data collection
Semi-structured interviews

Semi-structured

interviews

were

carried

out

with

five

groups

of

stakeholders categorised using the approaches of Schiller, (2013). The five groups
include: Public administrations, academia, shipping agencies, Environmental NonGovernmental Organisations (ENGOs) and Port Authority of Douala (PAD).

The choice of semi-structured interviews for this study aimed at giving a clear
understanding of participants' opinions, experience, reasons, feelings (Drury et al.,
2011) on the phenomenon related to pollution of marine environment in Douala port
(Wouri river estuary) by sewage originating from ships. The interview technique
included main questions and follow-up questions. As per the interviewer’s guide, the
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main questions focused on the substance of the research questions while the follow-up
questions helped to have more details in the answers.

Before collecting data from participants, ethics approval for the interview questions
was obtained from the World Maritime University ethics committee. Prior to the
interviews a pilot test with three students from the OGSM MSc program at WMU was
carried out. According to Gani et al. (2020), the pilot test helps to ensure the validity
of the qualitative data is achieved; the test enables the researcher to identify and correct
potential problems as it is carried out before the study.

A model provided by the World Maritime University was used to create an informed
consent document for all my interviews and a list of interview questions were sent to
each participant prior to the interview as recommended by Manohar et al., (2018). The
initial telephone contact with the potential respondents detailed and clarified the aim
and objectives of the study. The consent form presented aspects relative to anonymity,
protection of data and voluntary participation (Gonzalez et al., 2021).

The open-ended questions included two sections. The first section (A) was about the
demographic information relevant to their institution and their working experience in
connection with marine environment-related activities. The second section (B)
attempted to capture participants' perception on laws and policies implementation,
challenges encountered with the management of sewage and suggested solutions. Two
questionnaires, 1 and 2 (Appendix A) were used to enable the two groups of
respondents to provide answers. The questionnaires, respectively, had 8 and 9
questions in section B.
Interviews were conducted virtually using the applications “Zoom”, WhatsApp video
and audio calls and recorded upon participants ‘approval. Sessions lasted minimum
25:49 and maximum 01:09:44 (table 2). The supporting languages used for interviews
were English and French depending on the language preference of the participants.
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2.2 Recruitment of participants
The recruitment and retention of study participants determine the success of a research
study by helping control bias and efficiently obtaining a representative sample (Arcury
& Quandt, 1999; Manohar et al., 2018). The interviewees were people with theoretical
and practical expertise in marine environment-related issues; some of them are in
decision-making positions in their respective institutions.

Here, participants were recruited through a combination of self-selection and snowball
sampling (Gonzalez et al., 2021). Firstly, individuals we approached by mails, phone
calls and social media to request for their participation. They were targeted from
institutions having competencies in the management of the marine environment and
consequently the prevention of pollution and conservation of marine biodiversity.
Consideration was also given to their roles, positions, responsibilities and experience
within their organisations.

Secondly, due to lack of interest in the research by some individuals contacted, the
enrolled participants were asked to assist in identifying other potential participants
using social/professional networking and referral (Parker et al., 2019).

For the purpose of the research, various groups of organisations were targeted
(Appendix B). An attempt was made to invite participants from the following
organisations, but it was not possible to obtain a representative from each of the
shortlisted organisations due to the impossibility to obtain their contacts (Appendix
B). Initially 17 participants were contacted either by phone calls, emails or WhatsApp.
As Table 2 shows, 10 interviews were conducted between 1 and 31 August 2022.
st
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Table 2. Summary of interviewees
Code

Date of
interview

Position of
research
participants

Professional
expertise

S2201

01.08.2022

Managerial

Marine
environment
pollution
prevention

S2202

05.08.2022

Researcher

Natural
sciences
(climatology,
geography)

S2203

05.08.2022

Managerial

Marine
environment
protection and
law

Years of
involvement
with related
activities
11-15

Group

Type of
organization

Maritime
industry

Port

16-20

Academia &
Research

University of
Douala

11-15

Central
government

Interview
approach
and
duration
Zoom
meeting
01:05:02

Zoom
meeting
01:07:21

Zoom
meeting
30:54

S2204

18.08.2022

Managerial

Environment
impact
assessment

6-10

Regional
government

Environment
and sustainable
development

S2205

18.08.2022

Executive

Environmental
science

16-20

Regional
government

Environment
sustainable
development
authority

S2206

21.08.2022

Shipping
agent

Ship owners
representation
in port

16-20

Shipping
Agency

Maritime
logistics

WhatsApp
video call
recorded
via zoom
app.
27:37

S2207

21.08.2022

Shipping
agent

Ship owners
representation
in port

11-15

Shipping
Agency

Maritime
logistics

WhatsApp
video call
recorded
via zoom
app.
25:49

S2208

21.08.2022

Shipping
agent

Ship owners
representation
in port

6-10

Shipping
Agency

Maritime
logistics

Zoom
meeting
54:57

S2209

29.08.2022

Director

Environment
sustainable
development

16-20

Maritime
industry

Port

WhatsApp
Audio call
recorded
via zoom
app.
45:07
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WhatsApp
video call
recorded
via zoom
app.
01:09:44
Zoom
meeting
1:05:02

S2210

31.08.2022

Manager

Marine
ecosystems
and
biodiversity
conservation

16-20

Civil
society

Environmental
NonGovernmental
Organization

Interviewee
decided to
give written
answers

2.3 Data analysis
All interviews took place during the month of August 2022. Each interview session
was agreed to be recorded by the respondents. Audio and video records were
transcribed using software otter (www.otter.ai), oTranscribe (www.otranscribe.com )
and happyscribe (www.happyscribe.com). Four interviews were conducted in French
and six in English. French transcripts were translated into English.

To clean up the data transcribed via the help of the above mentioned software, the
audio versions of the interviews were replayed and corrections were made where
necessary. A prefix S0 followed by the interview number was given to each
respondent's transcript. For instance, S01, S02… (Table 2). This code was used each
time the interview responses were quoted in the text.
Data was coded into sub-codes, codes, categories and themes. A thematic analysis
approach was used because it enables identifying implicit and explicit ideas that once
coded, will generate themes (Braun & Clarke, 2006). In the same vein Rahman et al.,
(2020) recommend thematic analysis as it explores and clarifies meanings with a view
to provide answers to the questions. After coding, categories and themes were
compared and contrasted to the literature reviewed for further analysis. The data
analysis stages are synthesised in Figure 5.

Figure 5. Stages of data processing and analysis
(source: compiled by researcher)
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3 RESULTS
Common themes and categories that emerged from the interviews include perspectives
on challenges encountered in the management of ship-generated sewage at the Douala
port (Wouri river estuary); Also, were induced the opportunities that can enable a
sustainable management of sewage from ships in the Douala port with a view to reduce
and prevent marine pollution in the Wouri river estuary. Based on the answers related
to the research questions, Figure 6 and Table 3, present an overview of the results.

Figure 6. Data coding steps
(source: compiled by author)
Table 3. General overview of results

Themes

Challenges
Research
Questions
RQs. 1, 2,3

Categories

Codes and sub codes
induced from participant’s answers

Awareness of existing
laws and requirements
relative to ship sewage
waste management
RQ1
Law implementation
and enforcement RQ2
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Specific knowledge (S01, S02, S03,
S04, S05 S09)
General knowledge (S06, S07, S08,
S10)
Overlapping of laws, sectoral
conflicts,
governance
system
limitation (S02, S03, S04, S05, S06,
S10)
Room for improvement of law
implementation and enforcement
(S03, S06, S09)

Availability of useful
data
RQ3



Gaps, loopholes and desuetude in
law (S02, S04, S05, S06, S09, S10)




Data from other ports (S05)
Typology, composition and volume
of ship wastes (S02)
Wouri river water quality report
(S04)
Sewage
treatment
plant
performance report (S03, S04)
Guidelines
from
competent
administrations (S06, S08)
Compendium of laws, regulations
and policies(S10)
Statistics related to compliance
with relevant maritime sewage laws
(S05, S07, S10)
Lack of engagement of some
stakeholders (S04, S08)
Collaboration to be fostered (S02,
S04, S05, S06, S07, S08, S09, S10)
Good cross sector collaboration
(S03)
Port Authority of Douala (S01, S02,
S04, S05, S06, S08, S09, S10)
Ministry of Transport (S03, S04,
S05, S06, S07, S08, S09)
Ministry of environment (S03, S04,
S05, S06, S07, S08, S09)
Ministry of forestry (S04)
Ministry of public health (S07)
Ship owners, crew on board,
shipping agents (S05, S06, S08)
Riverine/riparian
communities
(S03, S04, S05)
Environmental Non-Governmental
Organizations (S02, S04)
Civil society (S04, S10)
Navy (S04, S06)
Academia (S02)
Ministry of fishery (S04)
Douala city council (S09)
Lack of capacity (S01, S02, S05)
Lack of technical know-how related
to Sewage Treatment Plant









Cross sector
collaboration
RQ3




Important stakeholders
RQ3

















Organizational and
operational
RQ2
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Infrastructural
RQ2
Communicational
RQ2



Institutional
RQ1
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operation and inspection/controls
(S01, S02, S03, S04, S08, S09, S10)
Using unqualified staff instead of
available qualified one (S01, S03)
Inspections of sewage treatment
plants are influenced by what crew
say and not the facts (S04)
Lack of manpower/staff (S04)
Lack of follow-up of ships
inspections with regard to sewage
management (S04, S06, S07, S08,
S09, S10)
Lack of follow-up of contracting
companies collecting ships sewage
and other wastes (S04, S07, S08,
S09)
Lack of technical and logistics
means (S06)
Unavailability of Port Reception
Facilities (S02, S03, S04, S05)
Lack of established and clear
information
flow
amongst
stakeholders (S08, S10, S07, S08)
Power and  Centralized
influence
decisions (S02,
(S02, S04,
S04)
S06, S10)
 Regional
government
limited
actions
and
decisions
(S02, S04, S06)
 Enforcement
is
solely the power
of the State(S10)
Cross
sector
collaboration
reinforcement and dynamism (S01,
S02, S10)
Good cross collaboration (S01,
S03, S04)
Ineffective
coordination
of
stakeholders (S05)
Stakeholders
inclusion
and
participation (S04, S10)




Legal
RQ2





Contextual
RQ2



Environmental
RQ2










Opportunities
RQ3




Law amendment or
repealment
RQ3





Institutional
restructuring
RQ3




Specific policies
framework
development for
sewage water
management
RQ3
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Overlapping of competences (S02,
S05)
Poor enforcement of law (S05, S06,
S09)
Difficult to control and prevent the
impacts of sewage pollution from
land in the Wouri river estuary
(S01, S04, S05, S08)
Law
not
repealed
nor
comprehensive (S02, S04, S05)
Collection of sewage from ships is
charged while for certain other
wastes it is free (S07, S08, S09)
Invasive plants (S02, S04)
Fish stock depletion (S02, S04, S05,
S06, S07)
Health issues (S02, S06, S08)
Eutrophication (S03, S04)
Food chain modified (S03)
Unsafe navigation (S03)
Economic costs (S04)
Aesthetic impact (S04,S07)
Update of laws (S02, S04)
Law
enforcement
through
ratification and domestication of
international and regional pertinent
instruments (S02, S05)
Provide legal room for assessment
of sewage treatment plants through
sewage laboratory analysis of
treated sewage (S03, S04, S05,
S06)
Merge or harmonize institutions
competences, procedures, ships
inspections (S02, S04)
Put in place coast guards (S05)
Ships wastes traceability (S01, S02,
S07)
Use existing data for decision
making (S02)
Development of port receptions
facilities (S01, S02, S03, S05, S07)
Put in place restrictive measures
and clear process for monitoring




Staff capacity
reinforcement
RQ3



Sustainable crosssectoral collaboration
RQ3








Research and
development in marine
environment pollution
prevention
RQ3

and follow-up of maritime sewage
(S06, S07, S08, S09, S10)
Counter controls of ships before,
during and after berth (S04, S06)
Sewage
Treatment
Plant
performance assessment (S01, S03,
S04, S06) Ship sewage water
analysis requirement but not in law
Capacity building, training (S01,
S08, S09, S10)
Provide technical and logistics
means for law enforcement e.g.
ships inspections and controls (S06,
S10)
Create and reinforce partnership,
collaboration with stakeholders
(S01, S02, S05, S07, S08, S09, S10)
Inter ports data sharing and
collaboration (S05)
Strengthen
the
power
of
stakeholders (S06)



Monitoring of Wouri river water
quality water around anchorage
area (S04)
 Foster
decision making and
professionalism
aiming
at
preserving
biodiversity
and
ecosystems (S02, S09)
 port competitiveness focused on the
sustainable development of the
marine environment (S09)

3.1 Some of the findings on the level of Knowledge and
implementation of the current policy framework for
sewage management
The interviewees S01, S02, S03, S04, S09 understanding of the existing laws and
requirement relative to ship sewage management was more specific than that of the
interviewees S06, S07, S08. It was perceived that participants from the regulatory
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agencies were more knowledgeable than other. Expressing his knowledge about
relevant law a respondent said:
“We have the MARPOL Convention annex IV that carries the sewage. Then at
the regional level […], the CEMAC code on marine and shipping [...]
Nationally, we have the framework law no 96/12 of 05 August 1996 relating to
environmental management.” (S03, central government)
Another one was less knowledgeable as he said:
“To be honest with you about maritime pollution laws, policies and other stuff,
I don’t know much about it […]” (S07, shipping agency)
On the level of law implementation and enforcement, the majority of the respondents
perceived that the existing laws on sewage management are not effectively
implemented and enforced due to the fact laws are not updated nor comprehensive.
Some other felt like the implementation and enforcement are hindered by conflicts of
interest amongst stakeholders. One respondent explained:
“It is a sector that is highly reserved and protected mostly by the powers of the
State. That makes it difficult for civil society organizations to have access to any
form of control.” (S10, civil society)

3.2 Some of the findings on the major challenges related to
the implementation of laws
From the interviews it was indicated that organizational and operational challenges
such as insufficient human resources from the enforcement agencies, inadequate
qualification of staff inspecting vessels, absence of systematic monitoring of
companies responsible for waste removal from ships are some of the challenges that
restrict effective implementation of the law. About the ineffective follow-up of sewage
removal by service providers in Douala port an interviewee commented:
“On the field, the follow-up is not very, very profound. Let me say it may not
be very effective. Sometimes we have some of these issues because we have other
stakeholders that are involved. We also have manpower limitations. Because
sometimes the collection is done during hours that we no longer have people at
work, so we don't have that follow-up. Because normally from the law, the follow-
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up is supposed to be done at the point of collection to the point of discharge.”
(S04, regional government)
Regarding the challenge on the inadequate qualification of staff inspecting vessels it
was reported:
We need to carry out more studies to reinforce our capacity to control ships.”
(S09, maritime industry)

3.3 Some of the findings on the opportunities related to
sewage management
From the interviews conducted it appeared that some challenges were turned into
opportunities. Mentioning the amendment of existing laws on management of sewage
from ships in order to include provisions on the assessment of the sewage treatment
plant performance a participant reported:
“I think it is important to ensure the regular analysis of sewage plants because
from now it is not a requirement but it should be.” (S03, central government)
Another comment on the amendment of existing laws as an opportunity for the
improvement of their implementation and enforcement of is captioned in this quote:
“it is very urgent to revise our laws, maybe the texts that has something to do with
sewage management because like I told you the law is more general it handle
waste in general.” (S04, regional government)
Some interviewees alluded to the fact that the overlapping of competence amongst
governmental agencies could be an opportunity for institutional restructuring from
which concerned institutions could merge their procedures, competences as far as
management of waste from ship is involved. Commenting on that one said:
“In a context where competencies are duplicated, it is necessary to change laws
and merge competencies by restructuring concerned institutions for sustainable
management of marine environment and sewage pollution prevention.” (S02,
academia and research)
From the interviews, sustainable sectoral collaboration was raised as an opportunity to
foster the management of sewage from ships. Some comments indicated that there
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was a necessity to create, to reinforce partnership and collaboration among
stakeholders. To achieve this, an emphasis was made on appropriate communication.
A respondent said:
“Cross sector collaboration is good so far, but need to be reinforced.
Stakeholders need to work together, to reinforce their capacities and to know
what they’re supposed to do if they work in collaboration.” (S09, maritime
industry)
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4 DISCUSSION
Vessel-source sewage management is a prominent issue at the port of Douala. The
absence of an established mechanism for the surveillance of sewage management on
board ships when at the anchorage, as well as the reception and management of sewage
from these ships by the port, makes the understanding of the magnitude of the problem
of sewage pollution at the Douala port very fuzzy. This study attempts to close the
gaps in the understanding of this issue, by revealing the impediments to the effective
surveillance and management of sewage at the port of Douala and suggests both short
term and long term solutions.

4.1

Awareness of the existing laws and requirements on
vessel source sewage waste management

The findings revealed that some respondents had a specific knowledge and description
of the existing laws while others had a more general knowledge. Out of 10 participants
06 were able to list some pertinent laws and policies, some had only broad ideas about
them while another had no idea. The prominent laws listed by the participants were
MARPOL Annex IV, the ECCAS merchant navy shipping Code (CEMAC Code), the
International Commission of the Congo-Oubangui-Sangha Basin inland waterways
navigation code (CICOS Code) and the framework law No. 96/12 of 05 August 1996
relating to environmental management in Cameroon. These frameworks are
international, regional and national laws respectively. Respondents who lack
knowledge of relevant laws revealed that there’s existing gaps in the sensitization of
the public or stakeholders on the current laws by the competent administration. In the
same vein a study from Ariffin & Sulaiman, (2015), presented that the lack of public
awareness is a cause of sewage pollution in Malaysian rivers. That is why Sutrisno,
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(2017), presents that one of the ways to maintain the cleanliness of the marine
environment is through the legal awareness of the community.

4.2 Law enforcement and implementation for vessel-source
sewage pollution prevention
Results showed that the enforcement and implementation of national law is hindered
by gaps in the law. The respondents stated that the laws have some gaps and
inadequacies to address specific context. For instance, ship-generated sewage
management is not clear in the national provisions, but rather, the law provides
generalised provisions for waste management. Some of these laws were established
when the work within the maritime sector was not as advanced as it is today. There
has been tremendous evolution in the maritime industry which current laws don’t
consider. Therefore, the laws seem obsolete.

Furthermore, overlapping laws and replication of competences have also been pointed
out as a law enforcement challenge. For example, the organograms of both the MINT
and the MEPNSD give them prerogatives related to marine environmental protection
which is conflictual in some instances such as sanctions and fines imposed on
defaulters (ships) that pollute the marine environment. Confirming this finding, the
study by Proelss & Schatz (2021), pointed out that a risk of conflict of norms exists
when systems of law differ in their regulatory approaches, spatial and substantive
scopes.

Also, the actual governance system is an impediment to law implementation and
enforcement of existing legal provisions in Cameroon. The system of administrative
governance is expected, according to law (Cameroon Constitutional Law of 18 January
1996), to be of the decentralised type with sharing of power and authority at the
regional level. However, respondents noted that this is not yet a reality because all
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programs, projects and decisions are made in centralised structures. Building on the
IMO as the central maritime organisation and the Memoranda of understanding
(regional ports state control initiatives), (Van Leeuwen, 2015) advocates that for
sustainable management of maritime related issues the governance system must shift
from a centralised to a polycentric governance system (Figure 7).

Figure 7. Flow chart in a sustainable polycentric marine governance system for ecosystem
based management
(source: Van leeuwen, 2015)

4.3 Management of vessel-source sewage in the Douala
port
4.3.1 - Port reception facilities

The findings showed that unavailability of appropriate Port Reception Facilities
(PRFs) is a major difficulty that impedes the proper management of ship-generated
sewage at the Douala port. It is a requirement of the MARPOL 73/78 Convention that
signatory States provide reception facilities for the removal of ships' wastes/residue
(MARPOL Annexes I, II, IV, V, VI). One way of preventing marine pollution is
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through PRFs that could be in the form of fixed facilities at the piers, floating units
such as barges or mobile units like tanker trucks (Encheva, 2015).

4.3.2 - Lack of follow-up of service providers in charge of wastes removal from
ships

The results revealed that the PAD authorised third party companies, also known as
service providers, to collect sewage and other types of waste from ships at the port
using tanker trucks. A respondent explained that these companies are supervised by
enforcing institutions like the MEPNSD, the MINT, the PAD harbour master services
and the city council of Douala. Another participant highlighted that the follow-up of
these companies is not effective due to lack of staff in the institutions in charge.
Customarily, according to the organogram of the MEPNSD (Decree No. 2012/431 of
1 October 2012), the removal of waste from the ship to the treatment site is done with
an inspector from the MEPNSD. Yet this is not done due to lack of field personnel.
This aligns with the study of Karim (2010) who highlighted the lack of staff as the
reason for the ineffectiveness of the execution of a mandate on the field. The lack of
follow-up of service providers was also highlighted in the results of a study carried out
in the Nigerian ports of Apapa and Calabar and based on laboratory analysis of
wastewater from cargo ships, revealed that water quality in those marine areas is
polluted despite the pollution control legislation enforcement framework in place. The
findings of the mentioned study suggested that there is sewage pollution probably
because ship waste removal contractors are not monitored for effective service
delivery. This may be caused by the multiplicity of governmental regulatory
agencies exercising with no clear supervisory agency (Onwuegbuchunam et al.,
(2017).
In the current study the findings also suggest that service providers in the port of
Douala have a preference for the removal of certain types of waste like waste oil, to
the detriment of sewage. Respondents reported that this is because these companies
gained a lot of economic interest in recycling such wastes. Talking about how Douala

30

port addresses ship wastes removal through service providers, Barnes-Dabban et al.,
(2017), stated that “there is a ‘direct charge’ system in implementing MARPOL. Here,
private waste companies pay negotiable sums to ships to receive their oily wastes for
recycling, and ships in turn, pay waste companies that receive their garbage for
disposal. This generates competition among waste companies, with the highest bidder
getting the waste from the ships”. This competition for removal of oily residue from
ships may explain why a respondent said that there’s more interest at the Douala port
the reception of waste oils from ships, which is not the case for sewage thus giving
room to suspicion of pollution by sewage at the level of the port in Douala. A
contrasting finding in the current study suggested that sewage is often removed from
ships that express the need to discharge their waste. Therefore, it may be inferred that
at the port of Douala sewage discharge to PRF is not an obligation for ship owners.
4.3.3 - Sewage pollution prevention inspections in Douala port
Concerning the ship's inspections in Douala, results suggested there is a lack of
technical know-how from the inspectors in charge of enforcing the laws through
monitoring and controls. That the inspections are more subjective than objective in the
sense that MARPOL inspectors are more reliant on the information given to them by
the crew such as logbook records rather than the technical facts obtained from
technical inspection of, for instance, the sewage treatment system and its connection
to overboard discharge pipes.
MARPOL Annex IV provides that a ship can have one or a combination of the sewage
treatment systems hereby mentioned: communiter, holding tank and sewage treatment
plant approved by the flag State (Regulation 9). Concerning the sewage treatment plant
the IMO has developed guidelines on the implementation of the effluent standards and
performance tests for sewage treatment plants [MEPC 2(VI) of 1976, MEPC. 159 (55)
of 2006, MEPC. 227(64) of 2012]. The sewage treatment plant performance is tested
ashore and onboard under operational simulation conditions prior to its installation.
For the holding tank, guidelines on how to calculate the moderate rate are provided by
MEPC 157(55) of 2006.
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The findings revealed that there is a field practice MARPOL inspectors use to enforce
MARPOL Annex IV and the domestic laws related to sewage management. For ships
equipped with a sewage treatment plant, they require them to present a certificate of
laboratory analysis (Onwuegbuchunam et al., 2017) as the ships call at the port. To
evaluate the performance of the plant, they compare the results with the required
standards for treated sewage effluent as per the above guidelines. This field practice is
a good initiative similar to the practice carried out on cruise ships in the Alaska region
in the USA by the Alaska Department of Environmental Conservation (ADEC) in
accordance with the provisions of the Alaska State Water Quality Standards as
amended on March, 5, 2020 (ADEC, 2020). However, the initiative is limited at the
Douala port by the fact it is not a requirement from neither the MARPOL Convention
nor the Cameroon domestic policies or law and therefore some ships do not comply
with it.
The results implicitly threw light on some loopholes in MARPOL Annex IV, in
comparison with the SOLAS Convention. Both Conventions work on preserving
human and lives, and the ecosystems through ships compliance with safety measures
targeting important operational equipment fitted on board. Under the SOLAS
Conventions, equipment such as the Voyage Data Recorder (VDR) and the Automatic
Identification System (AIS), just to mention a few, are tested annually by approved
servicing facilities in order to evaluate their performance. This is to ensure safety of
life at sea (MSC 1 Cir. 1222 for VDR annual performance test and SOLAS Regulation
V/18.9 for AIS annual performance test). In contrast with that, MARPOL Annex IV,
Regulation 9, does not provide such annual performance tests requirements. Only the
commissioning test is required and results are laid in the International Sewage
Pollution Certificate.
Moreover, MARPOL Annex IV, does not make provision for a record book dedicated
for the recording of sewage stored on board or disposed at sea or in port reception
facilities. This gap contrasts with the provisions of Annex I on oil pollution prevention
and Annex V on garbage management, respectively requiring vessels to have a record

32

book for oily waste (bilge, sludge) and for garbage (domestic wastes) respectively.
The absence of a sewage record book makes it difficult for Port State Officers to
monitor the management of sewage on board vessels. This is a global challenge for
effective sewage management and a gap in MARPOL Annex IV which is also being
discussed by the Baltic States and reported by HELCOM (HELCOM, 2018).

4.4 Impacts of sewage pollution on the marine environment
Results suggested that environmental concerns in the Wouri river estuary are
enormous. The growth of the water hyacinth, an invasive plant, is one of the more
visible and accessible signs of pollution on the river which not only tarnish the
aesthetic of the river but is a threat to the safety of navigation, the health and the
economic well-being of the riparian community (Mujingni, 2012). Water hyacinth
invasion is not specific to Cameroon but seems to be a common problem in some
African ports in Kenya, Nigeria and Ethiopia. Also called “the flower of life and
death”,

many

studies

have

shown

the

environmental

impact

but

also

socioeconomic impact related to the proliferation of this plant (Anya et al., 2017;
Enyew et al., 2020; Kitunda, 2017). Pollution in the Wouri river is also affecting the
mangroves where juvenile species grow thus having an impact on the fish stock
(Ndenecho, 2007; Ngo-Massou et al., 2014; Theuerkauff et al., 2018).
The finding suggested that pollution of the Wouri river is not solely imparted by
sewage from ships. About 80% of industries in Cameroon are located in the Littoral
region, the headquarter of which is Douala with a population density of approximately
2,5 million. Some are located near the Wouri river banks. So, a considerable volume
of sewage comes also from land (Asangwe, 2006; Noukeu et al., 2016).
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4.5 The way forward for a sustainable management of
sewage at the Douala port: opportunities.
4.5.1 - Useful data for sustainable decision making
The findings revealed that for sustainable decisions to be taken by decision-makers
some useful data are needed. Some respondents believed that it is important to have
a database with statistics related to vessels compliance with relevant laws. Such data
could be shared among ports in the region for better traceability of ship-generated
waste in general and sewage in particular to avoid environmental scandals such as the
case involving the ship “Probo Koala” that happened in 2009 in Cote D’Ivoire (van
Wingerde, 2015).

Some respondents' thoughts were focused on data enabling them to determine the
performance of the sewage treatment plants/systems operated on board; the aim being
to ensure that vessels do not cause pollution by discharging sewage into marine
environment, even supposedly treated sewage (Onwuegbuchunam et al., 2017).
4.5.2 - Important stakeholders for marine environment protection
The findings also suggest that the multiplicity of stakeholders in environmental
management, although a challenge, can also be an opportunity if the partnership is
reinforced through inclusion and participation of all public, private, civil society and
indigenous population. Due to the complex and dynamic nature of environmental
problems, flexibility, accountability and transparency in decision-making is important
and can be achieved by embracing diversity of knowledge and values (Reed, 2008).
That is why, stakeholders’ participation in environmental decision-making has been
increasingly sought and embedded into national and international policy. Although
many benefits have been claimed for participation, disillusionment has grown amongst
practitioners and stakeholders who have felt let down when these claims are not
realized (Bendtsen et al., 2021).

34

The respondents suggested some stakeholders whom they consider as key stakeholders
in environmental management. Their opinions are presented in Figure 8, and the digits
represent the number of times a stakeholder was cited by the respondents.

Figure 8. Key stakeholders
(compiled by author)

Some stakeholders have been mentioned more than others. For instance, the Port
authority of Douala, Ministry of transport, Ministry of environment are most
cited. However, this contrasts with the confident responses given to support those
stakeholders who have been mentioned less but who have significant roles to play, like
the riparian communities, Navy, Academia, just to mention a few. This is for example
because the riparian population are the ones who can easily detect or see the pollution
if there is ship source pollution and inform if there is a clear established information
flow among stakeholders. These populations have useful and insightful knowledge on
the marine environment and ecosystems.

35

4.6 Limitations of the study
The researcher would have loved to throw more light on the problem by understanding
exactly what happens with the sewage generated during the call of the ship at the
anchorage and at the port, the type of sewage treatment systems used by the ships
calling at the Douala port and their management processes on board and at the port.
This information couldn’t be obtained because the scoop of the study was limited to
the understanding of the perspectives of the administrations in charge of law
implementation and enforcement. Therefore, the practicalities of the sewage
management and the challenges from the ship owner’s perspective was not examined.
In order to ascertain whether or not there’s the existence of ship-source sewage
pollution at the port of Douala, the ship owners and crew should be interviewed as
well.

Also distance to the research area limited the number of participants contacted and
interviewed. The responsible officials in some administrations that were shortlisted
but not contacted due to lack of contact information, would have been contacted by
physical visit to these administrations. The physical presence of the researcher at the
study area/city would have created more impact on the outcome. Therefore, without
understanding the perspective of other important stakeholders the results of this study
cannot be generalised.
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5

CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions
The impacts of sewage pollution on the marine environment is well known. A
considerable volume of sewage comes from land sources but still pollution by sewage
from ships is a reality in many developing ports despite the international, regional and
domestic body of laws in force. Available literature supports that the Wouri river
estuary ecosystem and marine environment is polluted by anthropogenic activities
amongst other maritime transport. The Wouri river is rich in nutrients and exposed to
phenomena such as eutrophication, and the growth of invasive plants.

The results of this study show that domestic and international laws from which the
Port State Control must rely for monitoring and enforcement of ships in port, indicate
some gaps. Lack of capacity and expertise also affect the quality of the enforcement
and monitoring of ships on the one hand and of approved service providers in charge
of vessels’ waste removal on the other hand. Lack of clear waste management process
between environmental management stakeholders involved in the enforcement of
MARPOL 73/78 Convention depicts the poor cooperation and integration of all
interested parties.
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5.2 Recommendations
This research exposes that preventing vessel source sewage pollution in the port of
Douala will require seizing all opportunities deriving from the challenges suggested
by the findings. This will imply a combination of strategy, motivation and enthusiasm
to achieve sustainable management of ship waste in the port of Douala which are
highlighted and illustrated in figure 9 below:

Figure 9. Framework for sustainable management of vessel source sewage in Douala port
(source: compiled by author)

Implement a communication and participatory strategy within stakeholders.
There is a need to establish a clear information flow between stakeholders in order to
build trust, leadership, transparency and vision sharing. Build knowledge and
awareness on existing laws requirements related to marine environment protection
through informational meetings, presentations, workshops, and newsletter. Develop
alliances that will influence research for policies as well as better management of
vessel source waste. Facilitate collaboration in solving problems and create
opportunities for the improvement of marine pollution prevention monitoring.
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Fostering a polycentric governance system where stakeholders collaborate and have
power to take actions both at the central and local levels with no conflict, this will
build their confidence. This will increase the effectiveness of maritime governance
thus increasing its enforcement.
Build capacity. There is a need to map training needed for existing staff and prepare
a short and long term training draft plan. Local ship classification society expertise in
training can be required to build technical knowledge of Port State control officers.
Recruit more qualified staff for effective coverage of monitoring and enforcement
activities on the field.
Review the policy framework for waste management in Douala port. There is a
need to take into consideration the assessment of ships sewage treatment systems, the
waste charge system and the follow-up of companies in charge of vessels’ waste
removal.
Facilitate the enforcement of the PSC field practice consisting of requiring the
laboratory analysis of treated sewage effluent. This conservative measure is to assess
the performance of the sewage treatment plant. Therefore, it could be incorporated into
policy in the form of a “ministerial order” for enforcement.
Establish a “no special fee system'' for waste removal from ships in Douala port as it
is done in the Baltic sea ports. The aim is to minimize illegal dumping at sea as any
ship calling in the port will be charged for waste removal whether it actually transfers
its waste to port reception facilities or not.
Establish a clear follow-up process (before, during and after removal) for companies
in charge of wastes removal on board ships. The process could involve the
participation of staff from the competent governmental agencies.
Law update: national and international. Enforcement of laws can only be
consistent if laws are comprehensive and take into consideration the evolution in time.
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Repeal or amend existing legal framework relative to vessel source sewage. Most of
the Cameroonian laws related with vessel source sewage management and other waste
from ships are obsolete in the sense that they do not portray the reality and the actual
expectations in terms of preservation of the marine environment from pollution.
Amend MARPOL Convention. The technology and techniques in the shipping
industry constantly change to address safety issues or environmental concerns. It is
expected from IMO member states to enforce the MARPOL Convention. Loopholes
such as lack of provisions for testing the performance of the sewage treatment plant
throughout its lifespan, unavailable provisions for keeping onboard records of
discharge of sewage at sea (treated or untreated) can hinder States attempt to enforce
MARPOL Convention.
Major suggestions raised by the study to the address of IMO:
Establish requirements for annual performance test for sewage treatment plant.
Under SOLAS Convention such performance test is applied for ship navigational
equipment and some lifesaving appliances and has proved to be effective in preserving
human life at sea. In the same vein, performance tests of sewage treatment plants will
be good measures to preserve marine wildlife and ecosystem sustainably.
Provide for availability of a sewage record book on board. Under MARPOL Annexes
I and V, the vessel is to have an Oil record book and Garbage record book to keep
records of storage on board and discharge in port. The same can be implemented with
the sewage storage on board and discharge at sea or in port.
For the long term, IMO could initiate research on technical development aiming at
recording digitally sewage discharged at sea or in port. Such digital records could
include quantity, rate of discharge, speed of ship, position of ship from the nearest
land. Sewage treatment systems (i.e. sewage holding tank, commuter or treatment
plant) could be equipped with a “discharge sensor” connected to the ‘Voyage Data
Recorder’ device (VDR). IMO, (2022b) describes the VDR as a device that ‘should
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continuously maintain sequential records of preselected data items relating to status
and output of the ship's equipment and command and control of the ship […] It should
be entirely automatic in normal operation.’
The study was limited by lack of statistics and scientific evidence tending to show
exactly the input of vessel-source sewage in terms of volume discharged in the Wouri
river or identification of probable zones of deposit like the anchorage, the channel of
access to the port or the port berths. It will be very interesting to analyze the Wouri
river water quality in those areas where vessels pass frequently or berth for long
periods. Further research needs to be directed in that line considering the Wouri river
estuary also absorbs a lot of sewage from the city. So it would be appropriate to
quantify and identify the contribution of vessel source pollution for sustainable future
decision-making.
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Appendices
Appendix A Semi-structured interviews questionnaire 1 and 2
Semi-structured Interview questionnaire 1
Section A. Demographic information
1- Which institution do you represent?...........................................................................
2- What group do you represent?
● Central Government ● International Governmental organization
● Regional government ● Non- governmental organization
● Maritime Industry ● Other (please specify)...................
● Academia
3- For how long have you been involved with marine environment related activities
● From 1-5 years ● From 11-15 years
● From 6- 10 year ● From 16- 20 years
Section B. Maritime waste management evaluation in Douala port (Wouri river
estuary)
1- Can you tell me what you know about environmental law/policies related to sewage
from ships and those relevant to your organization? RQ1
2- From your knowledge and experience, how do you perceive the implementation of
the laws and policies related to management of sewage from ships? What are the
weaknesses and strengths? RQ2
3- In your opinion and from your sector of activity, what are the impacts of maritime
sewage pollution on the marine environment? RQ2
4- What are the main challenges related to the management of maritime sewage in
Cameroon and in the Wouri estuary river in particular? Why are those challenges not
addressed? RQ2
5- Could you list stakeholders you view as important for the development,
management and protection of marine, coastal and estuary ecosystems in Cameroon?
RQ3
6- As a key stakeholder, what type of data will you need for better long term decisions
(if you are in charge) or actions in your organization/sector? RQ3
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7- What is your opinion about cross-sector collaboration of key stakeholders as a driver
for sustainable waste management and marine environment protection? Is it currently
adequate or should it be strengthened? RQ3
8- Can you elaborate on short and long term future measures to address the sustainable
management of maritime sewage? RQ3

Semi-structured Interview questionnaire 2
Section A. Demographic information
1- In which Department are you
working?...........................................................................
2- What is your position within the
organization?................................................................
3- For how long have you been involved with marine environment related activities
● From 1-5 years ● From 11-15 years
● From 6- 10 year ● From 16- 20 years
Section B. Maritime waste management evaluation in Douala port (Wouri river
estuary)
1- Can you tell me what you know about environmental law/policies related to sewage
from ships and those relevant to your organization? RQ1
2- What are the legal requirements for waste management on board ships? RQ1
3- What challenges do you see concerning enforcement of management of waste in
compliance with the related conventions and national laws/goals on marine
environment protection? RQ2
4- What is the current practice for management of maritime sewage and ship waste in
general? Is it supported by appropriate documentation? Can this documentation be
available for the study? RQ2
5- Could you tell me if the Port of Douala has Port Reception facilities as required by
MARPOL convention? RQ2
6-How do you monitor/control the collection of wastes from the ship? What
difficulties do you encounter with waste removal companies? RQ2
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7-How much waste is being removed? Volume? Type? Is this recorded in a database?
Are these records available for study/my research? RQ2
8- What is your opinion about cross-sector collaboration of key stakeholders as a driver
for sustainable waste management and marine environment protection? Is it currently
adequate or should it be strengthened? RQ3
9- What is the role of the Port Authority of Douala in reducing the environmental
impact from shipping (environmental policies and improvements on board and
ashore)? Can you formulate long and short term recommendations? RQ3
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Appendix B Organizations/institutions targeted
Targeted organization/institutions
1- Ministry of transport

8- Ministry of Water and energy

2- Ministry of Environment and sustainable
development

9- Ministry of industries and technological
development

3- Ministry of Fisheries

10- Douala city municipality office

4- Ministry of Forestry

11- Universities of Douala and Buea

5- Ministry of public health

12- WWF Cameroon representation

6- Port Authority of Douala

13- Shipping agencies

7- Ministry of Agriculture
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